88                          ... AN   ASTRONOMICAL   BODY
The Suns Gravitational Attraction
More than the beauties of a sunset sky would be lacking if there
were no gravitation. Gravitation enables us to have a sun. The
same principles of inertia and centrifugal force heretofore dis-
cussed lead us to realize that in the absence of a suitable force
the earth would not continue to revolve around the sun.
The centrifugal force depends on three quantities: the mass
of the moving body; its speed; and the radius of the curved path
in which it is traveling. Newton's discovery of gravitation enabled
us to find the first of these quantities, the earth's mass. Cavendish
simply compared the weight of an object, which is the earth's pull
on it, with the attraction of another object of known mass.
The second quantity, the earth's speed, is found by measuring
the apparent annual displacements of the stars from their true
positions. This is an effect due to the aberration of light, and is
similar to that observed when one is moving through the rain.
The observer's forward motion causes each raindrop to strike him
at such an angle that it appears to come from a point ahead of its
true source. As the earth moves around the sun, at one moment
the light from a star seems to come from a point slightly ahead
of its true position; and six months later the same effect occurs,
only now the earth is on the opposite side of its orbit and ahead
is in the opposite direction. Thus the stars appear to move back
and forth as the earth circles the sun. By measuring this minute
annual displacement of a star, and knowing the speed of light as a
result of laboratory measurements, the speed of the earth can be
determined very accurately. It is 18.5 miles per second, a very
creditable rate for this old earth to be moving. Figure how far you
go while reading this page.
Lastly, knowing the earth's speed we can calculate how far it